Background: The Carer Support Needs Assessment Tool (CSNAT) intervention is an evidencebased, person-centered approach to carer assessment and support within palliative care. As such, it requires a change in practice from a practitioner-to a carer-led assessment and support process. A paucity of research has investigated factors affecting implementation of evidencebased interventions within palliative care.
crucial that healthcare professionals support family carers systematically and holistically. Timely and tailored support for family carers at all stages of the caring trajectory will enable them to best care for the patient, and to maintain their own health and well-being.
The Carer Support Needs Assessment Tool (CSNAT) is a validated evidence-based tool which was developed to identify and address support needs of family carers within palliative care (Ewing, Brundle, Payne, & Grande, 2013; Ewing, Grande, & National Association for Hospice at Home 2013). For use in practice, the CSNAT intervention comprises (a) the comprehensive tool itself (CSNAT) integrated into (b) a person-centered process of carer-led assessment, support, and follow-up (The CSNAT Approach; Ewing, Austin, Diffin, & Grande, 2015;  Figure 1 ). Person-centered care involves a more collaborative approach between health professionals and service users, working in partnership "with" people rather than doing "to" them, and healthcare professionals taking a step back from being the "expert" in care relationships (Collins, 2014) . As such, using the CSNAT intervention involves a change in practice from a practitionerled to a carer-led process of assessment and support, and thus aligns with government policy and national guidelines for carer assessment and support, and recommendations for person-centered practice (Department of Health [DoH], 2008; DoH, 2009; National Institute for Clinical Excellence, 2004; NHS Scotland, 2008; National Palliative and End of Life Care Partnership, 2015) . Research on the CSNAT intervention has shown that it improves outcomes for carers Grande, Austin, Ewing, O'leary, & Roberts, 2015) is valued by carers , and that practitioners feel it has benefits for their practice (Ewing, Austin, & Grande, 2016) .
Further understanding is now required on what enables wider scale implementation in real-life practice, as outlined in Phase IV of the Medical Research Council (MRC) guidance on implementing complex interventions (Craig et al., 2008; Moore et al., 2015) . This stage is often neglected in favor of the earlier stages of developing and testing of interventions, resulting in many evidence-based interventions not achieving their intended outcomes once implemented more widely. Crucially, implementation studies are particularly lacking in palliative or end-of-life care, despite the recommendation of this stage of research in the recent Methods of Researching End of Life Care (MORECare) statement (Higginson et al., 2013) .
Thus, we conducted a Phase IV study which implemented the CSNAT intervention at scale across different contexts within hospice/palliative care services. This Phase IV study is unique as it provides insight into the implementation of a complex intervention for family carers rather than patients, and explores factors which facilitate the shift to person-centred assessment and support. The full study had three main components: (a) pre-and postimplementation surveys with individual practitioners, (b) semistructured interviews with practitioners with the role of "internal facilitator" 3 and 6 months postimplementation, and (c) focus groups with three services 6 months postimplementation. This study reports on the first component of the study: the pre-and postimplementation survey with practitioners. Qualitative data from components two and three are reported in a separate paper elsewhere.
THEORETICAL IMPLEMENTATION FRAMEWORK
The Promoting Action on Research Implementation in Health Services (PARIHS) served as our guiding theoretical framework. PARIHS identifies three key components of the implementation process: evidence, context, and facilitation (Kitson, Harvey, & McCormack, 1998; RycroftMalone et al., 2002) . Implementation is more likely to occur when evidence is scientifically robust, aligns with practitioner and patient beliefs and local experience (high evidence), the context is receptive to change (high context), and there is appropriate input from internal and external facilitators (high facilitation; Kitson et al., 1998; Rycroft-Malone et al., 2002) . Successful implementation is defined as a function of the complex interplay between evidence, context, and facilitation. This study reports quantitative findings relating to evidence and context. Facilitation, which evolved over time and lent itself to qualitative investigation, is reported in a separate paper.
The study objective was to examine differences between high and low adopters of the CSNAT intervention in terms of practitioner attitudes to the intervention and organizational context. The design was a prospective quantitative postimplementation survey.
To achieve implementation at scale, study information was disseminated via conferences, eHospice articles, and e-mail. UK palliative care organizations wanting to take part contacted the research team and 36 sites participated. Each site received the same training and support package from the research team (external facilitation). Two to three practitioners from each site acted as internal facilitators (IFs). This formed the basis of the implementation strategy (see Table S1 ). Sites included day services, community clinical nurse specialist (CNS) teams, day hospices, social work teams, and an outpatient clinic.
Study Sample and Survey Administration
Practitioners across all disciplines within each site, who were likely to use the CSNAT intervention in practice, were eligible. Each site selected a member of staff to distribute hard copies of the survey packs to practitioners. This staff member also held the list linking study ID numbers and names to ensure that responses were anonymous, but that the researcher could track how many practitioners responded from each site.
Surveys were administered pre-implementation of the CSNAT intervention (baseline) and after 6 months. Surveys were returned directly to the research team using the prepaid envelope provided. Their return was taken as consent to participate.
Data Collection-Individual Practitioners: Survey Instruments
The "Attitudes to Implementation" (ATI) of the CSNAT intervention, designed for the study, and the Alberta Context Tool (ACT; Estrabrooks, Squires, Cummings, Birdsell, & Norton, 2009) were administered pre-implementation. Only, the ATI questionnaire was administered again at 6 months.
Attitudes to Implementation questions were based on eight concepts which impact on implementation: acceptability, appropriateness, benefits, achievability, value, motivation, colleague support, and management support (Estrabrooks et al., 2009; Proctor et al., 2011; Rogers, 1995) . Question format pre-implementation used the future tense (e.g., "The CSNAT will be beneficial to my practice"). Postimplementation, it used the past tense (e.g., "The CSNAT was beneficial to my practice"). Questions referred both to individual practice and to the service, as CSNAT could be acceptable to a practitioner's individual practice, but not to their service (e.g., due to contextual restraints). A 7-point Likert scale ranging from strongly disagree to strongly agree was used with higher scores indicating greater agreement. The ATI questionnaire was piloted with five practitioners previously involved in using the CSNAT intervention to ensure it was asking the intended questions, and that the format was comprehensible. Data were also collected on practitioners' role, home visits, and previous use of an evidence-based tool.
The ACT is based on the "context" component of PARIHS and measures concepts of organizational context potentially amenable to change (Estrabrooks et al., 2009 ). The homecare version includes 56 items encompassing eight concepts: leadership, culture, evaluation, social capital, organizational slack (scoring-item means), formal interactions, informal interactions, and structural and electronic resources (counted to derive a final score). Higher scores indicate a stronger, more positive context. Scores can also be aggregated at service level. Scoring followed guidelines by Squires et al. (2014) . Cronbach's alpha exceeds .70 for each of the ACT concepts (Squires et al., 2015) ; reliability analysis in this study showed similar results.
Data Collection-Each Site

Service descriptions
Information was obtained from the lead internal facilitator on service type, number of new patients annually, number of staff in post, and number of staff who would be using the CSNAT intervention.
Level of adoption of the CSNAT intervention
"Adoption" was defined as total number of carers who completed the CSNAT intervention in relation to the total number of new patients. Use of a proxy denominator was necessary because number of new carers was often not recorded. Therefore, each site was requested to return monthly data for 6 months on the number of new patients, and use of the CSNAT intervention with their carers.
A measure of fidelity of the CSNAT intervention, in relation to its stages of assessment and follow-up , was also obtained. Services were asked to supply data on the number of carers who indicated they had support needs, and on the number of carers who had follow-up action plan completed with them. These data served as an indicator that the CSNAT intervention was being used as intended. All data were collected between November 2013 and September 2014.
Statistical Analysis
Services were defined as either high or low adopters using median level of adoption as a cutoff point (25%); all those below this value were classified as low adopters, and all those above were high adopters. Seven recruited services failed to return the full 6 months of data on the level of adoption of the CSNAT intervention. Thus, only 29/36 services returning the full 6 months data were included in the analyses as the level of adoption of the CSNAT was the main outcome variable. Characteristics of practitioners within high and low adoption services who returned a baseline survey were described.
Successful Implementation of the CSNAT To examine differences in staff attitudes to the CSNAT intervention between high and low adoption services, ATI questionnaire scores were aggregated for each service and mean values for high and low adopters calculated. Due to the small sample size, a bootstrap technique was performed on the data and confidence intervals calculated (Scholz, 2007) .
To examine changes in staff attitudes over time, changes in ATI scores were assessed for individual practitioners within each group who returned the ATI questionnaire at both time-points, as use of aggregate scores to assess changes would be statistically inappropriate. A Wilcoxon signed rank test was used (due to non-normal distribution of data).
To examine representativeness of individuals responding at both time-points, differences in survey responses for those who responded at both time-points and those who responded at baseline only were compared using a Mann-Whitney U-test (due to non-normal distribution of data). Chi-square was calculated to test for differences in categorical variables between the two groups, and Fisher's exact test was used whether expected frequencies were less than five.
To examine service characteristics and organizational context of high and low adopters of the CSNAT intervention, descriptive statistics were calculated for service characteristics including service type and number of new patients annually (as an indication of service size). Chi-square was calculated to test for differences between the two groups. ACT survey scores at baseline were aggregated for each service and mean score calculated for high and low adoption services. Due to the small sample size, a bootstrap technique was again performed on the data and confidence intervals were calculated (Scholz, 2007) . As the distribution of the data was non-normal, a Mann-Whitney U-test was used to test for differences in scores between the high and low adoption groups.
All analyses were conducted using SPSS (Statistical Package for Social Sciences, Version 17, SPSS Inc., Chicago, IL, USA). For all analyses, p < .05 was considered statistically significant.
Ethics Approval
Full ethical approval for this project was obtained from the University of Manchester Research Ethics Committee (AJ/ ethics/0805/13).
RESULTS
Survey Returns and Participants
In total, 462 survey packs were administered across 36 sites at each time-point (response rate of 34% at baseline; 15% at 6 months). Fifty participants returned surveys at both timepoints. Four sites returned no surveys: In three of these, only one person was using the CSNAT intervention and the other site also returned incomplete or no monthly data. The characteristics of respondents at baseline are presented in Table 1 . Most respondents were nurses (71%), of which 47% were CNSs.
Staff Attitudes to the CSNAT Intervention
Aggregate scores for the ATI questionnaire at each timepoint for high and low adoption services are presented in Table S2 . Services were similarly positive toward the CSNAT intervention pre-implementation. Overall, attitudes to the CSNAT became less positive within low adoption services and more positive within high adoption services over time. Individual practitioners within high adoption services showed a significant increase in how appropriate they felt the CSNAT intervention was to use within their practice (p = .035). However, a significant decrease was observed in how valuable they felt it was to their service (p = .046). Individual practitioners within low adoption services showed a significant decrease in perceptions of how acceptable, appropriate, beneficial, and achievable use of the CSNAT intervention was, how valuable they felt it was to both their practice and service, and how motivated they were to use the CSNAT intervention in their practice and service (all p < .05).
A subanalysis investigated whether practitioners who returned a survey at both time-points differed from those who returned a survey at baseline only. Those who returned both surveys were more likely to be an internal facilitator (IF; p = .004). They also scored higher on motivation and perceived achievability regarding using the CSNAT in their practice (p = .008 and p = .018, respectively) and higher on the space concept of the ACT (p = .024), which included having "adequate space to provide client care" and "private space" for confidential discussions about a client or client care. Table 2 presents an overview of service characteristics for high and low adoption services at baseline. Results indicate that day services, day care, and day therapy were more likely to be high adopters, followed by hospice at home; CNS teams were more likely to be low adopters. High adoption services also had a significantly larger proportion of internal facilitators in relation to total number of staff within the service. Table 3 presents aggregate ACT scores for organizational context for high and low adoption services at baseline. High adoption services scored significantly higher on the informal interactions concept than low adoption services (p = .038). High adoption services also had a higher score for the formal interactions concept; however, this difference did not reach significance (p = .053).
Service Characteristics and Organizational Context for High and Low Adopters of the CSNAT Intervention
DISCUSSION
Study findings highlight the importance of assessing organizational context when implementing an evidencebased complex intervention and having a plan in place to ensure practitioners remain motivated to use the new intervention. Staff attitudes in both high and low adoption services were positive pre-implementation indicating that practitioners were receptive to the CSNAT intervention. However, by 6 months, attitudes in low adoption services had deteriorated and become more negative than in high adoption services. In contrast, attitudes to the intervention, if anything, became more positive within high adoption services, particularly how appropriate they felt use of the CSNAT intervention was within their service. One exception was how valuable practitioners in the high adoption group felt use of the CSNAT intervention was to their service, which decreased significantly over time. One possible explanation for this is that the CSNAT intervention was not yet embedded into practice and used more widely within the service, and therefore, practitioners were unsure of its value in the longer term. Successful Implementation of the CSNAT Most low adoption services were CNS teams, many of whom may have several weeks between patient visits and therefore may have less opportunity for assessment and follow-up of carers. In contrast, most high adopters were day therapy or services and hospice at home teams. Hospice at home teams tends to make more regular or longer visits to patients' homes. Day therapy or services' patients typically attend a hospice programme over several weeks during which repeated contact with carers may be more easily arranged. Diffusion of Innovation Theory highlights the importance of "triability": Innovations which users can more easily try out tend to be adopted more easily (Rogers, 1995) . If CNS teams were not seeing carers regularly and using the intervention, they may have been unable to see its benefits and levels of motivation may have subsequently decreased. CNSs are also experienced communicators and may have felt the person-centered approach of the CSNAT intervention would not have added benefits for their practice. Similar concerns from CNS teams have also been reported in relation to the implementation of a person-centered tool for patients; the Holistic Needs Assessment Tool (HNA; Richardson et al., 2011) . However, the measure of fidelity of the CSNAT intervention in relation to use of its stages for assessment and follow-up was similar in both groups, indicating that while the low adoption services group assessed a smaller proportion of carers, they were equally likely to complete the full intervention once initiated.
High adoption services were also characterized by a significantly higher proportion of internal facilitators (IFs) in relation to a total number of staff indicating that higher levels of facilitation may have been possible within smaller teams. In contrast, it may have been more challenging for only two to three IFs to cascade training and provide support to larger teams of practitioners. For instance, they may have less opportunity to convene team members for regular discussion of how to overcome any barriers to implementation, which may lead to attitudes to the intervention becoming more negative over time. These findings are explored further in a separate qualitative paper which focuses on facilitation processes (Diffin, Ewing, & Grande, 2016) .
Differences in organizational context at baseline were also observed between high and low adoption services. High adoption services scored significantly higher on informal interactions than low adoption services suggesting that services that, for example, had more informal discussions with colleagues or in-house teaching sessions, had more success with implementation of the CSNAT. Organizational learning theory may help explain this finding; it proposes that individuals within an organization learn within the social context of other learners (Argote, 2012) . People are "not passive recipients of innovations" but rather they seek to evaluate them and communicate about them (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004, p.598) . Therefore, informal interactions are probably important in helping with the learning process. Our findings indicate that ensuring regular discussions about the intervention may aid successful implementation of the new evidence-based practice.
One limitation of the current study is the small sample size, which restricted statistical analyses. An explanation Original Article for the low response rate observed is that services were not clear from the outset how many practitioners would be using the CSNAT intervention, so the number of surveys packs provided to services to administer (from which the response rate was calculated) was based on the number of practitioners within the team. It may be that only those practitioners who were actually going to be using or used the intervention engaged with the survey. Aggregate scores were calculated for each service; however, views of practitioners who responded may not be representative of the service as a whole. Some sites also had a higher proportion of practitioners responding to the survey in relation to total number of staff. Those practitioners who returned a survey at both time-points scored higher on baseline motivation to use the CSNAT and how achievable they felt the CSNAT would be in their practice. Survey responses at 6 months may therefore be from practitioners who were more engaged with implementation. Lastly, the implementation process was observed over a relatively short time period (6 months). A longer-term study would enable examination of the longer-term sustainability of the CSNAT intervention.
Despite identified limitations, the study findings make an important contribution to the implementation literature and are of particular interest within palliative care or end-of-life care services as (a) it is one of the first to examine implementation of an intervention to identify and address support needs of carers, (b) it is one of the first to examine implementation of a person-centered process of assessment and support, and (c) it examines implementation at scale, not just within a single service. The range of service types included in this study provides crucial understandings about the process of implementation. Further, a major strength is the study's prospective use of a theoretical framework to examine the implementation process. The findings also have implications for the PARIHS framework, illustrating the importance of considering individual attitudes and motivation to use new evidence-based practice. A recent revision to PARIHS (i-PARIHS) now includes a focus on "recipients" of implementation, both individually and collectively (Harvey & Kitson, 2016) .
CONCLUSIONS
Policies and guidelines within palliative care, both nationally and internationally, need to recognize the complexity of implementing person-centered carer assessment and support in practice, both at the level of the individual practitioner and the organization. This study clearly identifies several factors of importance including the need to have an adequate number of internal facilitators in relation to the size of the service. There also needs to be a planned strategy that helps ensure practitioners remain motivated to use the intervention and that takes into account organizational context, including the opportunity to use the intervention on a regular basis, and for interaction with other practitioners to support learning and information exchange. WVN
LINKING EVIDENCE TO ACTION
• There needs to be recognition that implementation of person-centered assessment and support for family carers involves a change in practice.
• Pre-implementation planning is essential to create an implementation strategy tailored to meet the needs of individual services, which includes ensuring sufficient levels of facilitators and opportunities to use the intervention in practice.
• Motivation to use the intervention and its embedding over time needs active engagement of practitioners through sharing and discussion of experiences of its use.
• The evidence presented in this study will directly inform an implementation toolkit for the CSNAT intervention for use by palliative and end-of-life care services, both nationally and internationally.
